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mm^i mmm 

[M^^4] ltffH^^7l/-Ali, SONET/SDH7l/-AT'feS, 
1 - 3 CD V%-rtl*^-'OlC|a^®^il||^S. 

[0 0 0 1] 
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[0 0 0 2] 

^^)mm^(D:^^^^^y hU-ir(Dmmi>'^^i^^nX^X\,^^a WDM (Wavele 
ngth Division Multiplexing : M^R^'-ill^S) It. ®e#®3t:7 T-f A- «k 

[0 0 0 3] 

xDSL (Digital Subscriber Line) ^tC J: SJlIA#i^(Z)ieMfb, 

Av hU'-'!7<Dm^^it'Piz^m^\:(Dr^i^iz^&it^-^'^iz-^mmiz 

L/it DWDM (Dense Wavelength Division Multiijlexing) {C J: S ^ hV'-^<D 

mmif^misb^nx\*^^. 

[0 0 04] 

^^KSmtt^^^^o m^<D^^-(Tyh^Uh:n;ViZit, SONET/SDH (Sy 
nchronous Optical Network/Synchronous Digital Hierarchy), yT — ^h-^ — 
ii'^V h/FDD I (Fast Ethernet/Fiber Distributed Data Interface), ^ 
ififyh^—*)'^vh (Gigabit Ethernet), y t ^ A — 'f"^ ^ }\/ (Fiber Chann 
el) ^ii^^^-r^ (>f h«^#^^) o 
[0 0 0 5] 

^i7^^ry hm<D^-^mj^\y-ht:VX. SONET/SDHT*liSTS 
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-3/STM-l (1 5 5. 5 2Mbps), STS-12/STM-4 (62 
2. 0 8Mbps), JkXJ^ ST S - 4 8/S TM- 16 (2, 488. 32Mb 
P s) ti^^m-^ti. h-r-i^-:^'y h/FDD I Vit 12 5Mbps if^^ 

^:iS\^y h^-'*^:^y hX'iti. 2 5 G b p s 7T-fA- 
1 3 2. 8 1 2 5Mbps, 2 6 5. 6 2 5Mbps, 531. 2 
5Mbps, j&tJfl, 0 6 2. 5Mb p s At^MStlS. 3:CD<J: O J&^S^^^; 
^^^ry h^D hii;HCjg^&bTfcf^y h 7 U -^^il^r^f ?&e>^«?)JC, DWD 

[0 0 0 6] 
[0 0 0 7] 

'^mx$>^xmmm^mm(Dmmi}m^x:&^r^ti^> hv-^mm<Dr^^(D 

[0 0 0 8] 

S2~4 iZit. «!3f5®T^-i^iE^^:?^^S®-'M$:^LTV^So 



3 



ffigE# 2001-3092863 



#2001—250839 



02{C^V^T, AMV^^LfcL^^m ixm {Cj;U> tpiitMS 2 li L O L ( 
Loss of Light) XliL OS (Loss of Signal) (3DT^-A##&^aj^So Z 

:i-v. Lont. ^mL^'fi#otr-/ hx^-i/- h (ber) *'5ixio~^j^ 

[0 0 0 9] 

FDD I, ^i^\^v -"^^V V. ^'Cfy7'<A~^^^)h(D^^'rtl(D^'y^ 
T> h^n h3;^^C^3V^Tt;^m$4^S o SONET/SD 

H(Z)#-^lCfiDJ5)i|^W^^S:3i^f S7^*b®##M-^ (A I S (Alarm Indication 
Signal)- L) ;{)^^^$nT*fM{W®cfi^^g4 /\i2im$ tl^o t^oT, pi^fMW 

[0 0 10] 

EI3{Cl±, SONET (STS-4 8) 7 I/- A^^tC^3l"t-2> A I S ®— MS: 

las IC^-r J:e>{C> A I S-W^ttSONET/SDH 7 AcDi^-Z-^/vrv 
KP«g®K 2n-r hfl^/ l#«^(Z)A-r h (K2#1) (D±&3}fyh (D^- 
Dg) ic:^-;!/":" $:l#A-r-5r ilT' TaIS-Lj n - K^fc $ tl -5 o ^^3 

, >y-M^T'ttAi s- L^fi<^»i^{c. ^(Dmm5xiKMvxm:j^vriz "i i o" 

^WAbfc r R D I (Remote Detect Indication) - L j 3— FS: l/X3jO>^.'R# 
[0011] 

mm^<D^ mm-^-^.. ^® p^s ^ n «y t- u ^ >r ^ > u ^ wspt^ 

-^^n^-t^^Uy^SLy^—i^mm CCDR ; Clock & Data Recovery) 
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mt>^o SONET/SDH(Z)^'^lCli, 2. 4 8 8. 3 2 MH z 

#1(1 5 5. 5 2MHz) *W"v^e>^l, ZltllC J: U L O S^m^^C^V^T% A I 

[0 0 12] 

) . tuMLT^SONET/SDH (D A®;*-- KP^tC^-S K 2 /l-f 

^S3 ^iffi.rMmm<^^mmm4:izmm(D^^^mmt^-t^i!i^m.<. mv<x* 

«T^-Aiei3l^ilS:t?oTV^^}^)^ofe (OW ; No Operation) „ tJ^oT, * 
[0 0 13] 

* fc, trfii L J: e) ic A:d## A^m^ L T L O S S tD^^^-^C tt^«F^gp 
<^«PI§ig#|tC cfcSS^^n^y ;^tC<5JU#:to-g>*'J, 7 T - X N -i^^ N/F 
DDI, ^;^*l^'^y h-r--t>-:^^y h, S.t>*7 r-f /1-^-v:^>;i/^©#i5^ ^-T T > h 

DH(^Sm^ig#liltt^l^»iB9^{C^Sfe«)iEm^P L LM^^*'5fffctlT, 
35)^J8G;^fb L T U * e) ^ v^ e> o fee 

[0 0 14] 

-^*^^®**3^m$*l (No Operation) , ^©M^L O S *^^ffi$ tlS h F^gP 

^^^uy^Km^)m:^rmm^mm^^ cs 1 0 i~i 0 4) „ ^^ticotfiM 

LOSif^i^m^tl^tmm^^^U^y irizm*)mt:>^ (3201-204) . 
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[0 0 15] 

-^o^^^mfi^m^^n^ (s 105-108)0 ^n{cj:y, ^mm<D^mmu 
jE'^tA'r-' ^ (D^mff^nm-^t\>^ (s 2 0 5;auf2 0 s) „ 

[0 0 16] 

:^m'^\t. lt»*^l§^b)^(fm^S2(Z)MT'LO S/LO Lr^-ASri^mt- 
) c 

[0 0 17] 

j:.e){c:^^ h r7-^^^«3 t^^DWDM^^C <fcS3feM;^# 

a - ^ mm. 3 &i&e?jic^tss#fi#-^® h - ^ jutJ-^v- <d u^jv^^ ymi^ 
'^^:^)vm^(Dm.wpmmiz:^v hv-'i^mmtim^-t^'^mt.rj^^ 
mz. ^i[&^^mm^i)^mm(D:^y hu-^mm3^mm-t^^t> 
fjtm-^izit. '^(Dh--$t)iyiJ'^v-'<D\y^;v^^ymmzMmm^M-t^^iiiz 

[0 0 1 8] 

e&w-^$-tesri:j5;< soNET/sDHi:iM^(©y^-i»;^m • mmmm^ 
mm-t^r'y-2^mmmm^m^r=.^mmm^^^.^^^iiiz$)^. ztitco; y 
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[0 0 19] 

SONET yU-^^^'rt^^JV^y^^- (DW ; Digital Wrappe 
r) 7 l/-A(C^-fbL, '^(Dyiy-J^mz^mmm (AIS/RDI^) 

[0 0 2 0] 
[0 0 2 1] 

^iv\^xnmmo^B.m^m.\zm.%-t^r'y-h.m.'^^m.^m7L. t&iar^-Ajig 

[0 0 2 2] 

SONET/SDH7 Xlir^i^'^;!/^ «y fb3 tlfc:7 
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o 

[0 0 2 3] 
[0 0 2 4] 

0 6<DiES3ilM^lCtt, tpmmm2AZJ^4<Dm'V SONET /SDH. y y - 

y.V^ -^^v V/VDD\. ^i^\:iv VA-'^^v V. Xityy^/-^-^^:^ 

[0 0 2 5] 

ii^f s^M#A is-iuis^^^-^nxnmmo^^mmu^. icjtm^ti-s (o 
(Dum^^^^^x^^ {mm =. 

[0 0 2 6] 

. $^IC*MT'«. ^'^'f T> h:/n h 13 SONET/ SDHi^^®«-a-T' 

^, mmizmmm^^'^^-t^mmLm^Ai s-his^^m.-^nxnmmo^^mm 

m4{Ciim$nS (ONI) . ZltlJCckU, MM<R!l®tf^m^e4 tt^^LfeA I S 

-i^is^h^mmm.2m<r>^m^&^^^x^^ {mm , ziti^, *m^M2S: 

^ n ^'/si33y^;i^;t'ltT'^<> "^tltmmiZ-^^^fry h>''a h3;i/=fe;SO 
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[0 0 2 7] 

t^oT, :i<Dm^(Dmmffnz*^^m^jtmm^n^y ^ am xit SONET/ SDH 

(D1 5 5. 5 2MH z^® 1 0^?J:V^o ^f^. S O N E T/ S D H^^^(^ ^ ^-f 
r> h::^D h3;l/^0|^^^S^CfeV^T, gE#(Z) S ON E T/ S D HCD/N- ^'"^7 01 

[0 0 2 8] 

mmm io/E) i 2jci:u«^M#jc^gi$ti-g>. f^gpcoLOL^mta 

g&l 3 lCj:oTA;^jM-^(^tr»y N:t^- I/- h (BER) S:SJCLOLT^-A 
[0 0 2 9] 

2.ti^^<Dm.%^mmmt. ^uy^8L^-^m'^3 (cdr 

; Clock & Data Recovery) 14lCA:d$4x, -e Zl T' P L L iaji5& 1 5 J: U 

^n^y^ (COD ^i^mm^oy^u^y^^-^izmm-^'^. "to^nn^^uv 

^) ^-^ ^y^Ltz.m^^-^ (DOl) ^n^-t^o LO SMffiIlIS& 1 6 tt, A 
[0 0 3 0] 

»mi§ig#l (REF-OSC) 1 7tie^M(^«m^'n^y ^fS^$:^^-r-So 
2^:MT'lit*e5f^i:llI^JC2, 4 8 8. 3 2MHzm©^lcb> ltW^<^)^o 
♦J#;^lc<koT 2, 4 8 8. 3 2MHz®^n^y^ (COi* ) t.'tcn^xiv^ 

T?U ^ i/^bfeP^gPT^-^Jf (DOl' \ )l^'7\/-'l^^ — ^/V:^%\/-^ 

gpi9^m;^-tSo 

[0 0 3 1 ] 

7 b-A^-4r/i;x:^ l/-^SP 1 9 ii, Kti^t\.fz.^%^Xiv ^ (CO IX 
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«C0 1' ) R.XJ^iHmy'—ii (DO IXliDO 1* ) *^ ^sfcMT'li S T S - 4 8 
(2, 488. 32Mbps) ©5^-^ • y I/- ASr^^S^-S (D 0 2. C 0 2 

) o ttc. mm^^^B^mizit. ^y\y-j^iH<Dm^<D^yiCA>(h (k2#.i 

CO 0 3 2] 

• y u-2^m^ (D 0 2. c 0 2) ^%m^izMmLX^yr^A2 2 

OL, LOS, :s:tjf^3^-r-5A I s(o 3 o®r^- A ?r^mLv ^®r^-A^ 

mS: hU*^i:LTlf^^Sg|S2 1 {Cil^-tSo iF^^aS^ 2 1 T'«, 
A^-^./e;x:^ U-'$tm 1 9 {C^LTI^W^®^-^ U-A-e^S S T S - 4 

8 :7 1/ - A^®^ y i: A I s H^n^Jt^o 

[0 0 3 3] 

^mm(D^Bmmm 4 ±iH i: m^r- ^ u > t= - ^ :ii ^ - tc j; u isis-t ^ ^ l 

CO 0 3 4] 

2t:MT'«i{#lc 7l/-A^-^r/$;?a::M/-^g|S19©J:»J M.iif.mt^m^m^^ 

x:M/-^ 2 5 i:$:^UTV^§<. 
[0 0 3 5] 
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S<^)mM>' U-^^-^/i>'x:^M/-^^^{CbT##^a.a^|J2 1 (DCPU^CD 
CO 0 3 6] 

^u::^7i<^yhx^y^2 3 it. A:fjm^^ l : 2 {C:$^iigLT¥;!fi^'y h-T- 
3L%\y'-^2b(D^1]\ZK±ir^. -fel/^a? (SEL) 2 6 ^#^agP 2 1 
A^-^/S:;x:M/-^ 2 4ffl!l$:S^b, |^$|§^^}Cii S O N E T 7 
[0 0 3 7] 

[0 0 3 8] 

Ell 0\z^'tmmmo^^mmm.2X\t. h^n hn;i/T' 

iim * {c A;^.{IIT' b US W J: t; U X ^ - T-* - ^ ^ CD ^ t ffi $ ti 
S (S 1 0 1) , ^(DSei^LO LXtiLO S*'5^m$tl-5iim^m^R&lii1-Sfe 

fibicm^^is (*MT'«3?:^) <D9^^-%'^mm-^t\. (s 3 0 2jfctK3 0 3) , 

•^<Z)pT^fCp^g|5g^^n-/^/\®^U#;t, S T S - 4 8 7 l/-A®|g^, 1^ 
tfA I S(Z)i2ligta^}6'^^$tl<5 (S304-'306) „ ^tllCi SONET 
/S DH^^n hn;i/lC»t5# 2, 4 8 8. 3 2Mb p s ®ST S-4 8 :7b-A 

T'feoT^^y^BPlciiAi s-LA^t8^$tij.o/<>rn-KSPlcii::f-;i/ " i " 
*'5iS:^$tifc#|g:7 i/-A7&^>tifM<^cfiM^S4/\j!lffi$n<5 (s 3 0 7-3 0 9 

) o . 

[0 0 3 9] 
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mm^n (S S l IAX^S 12), ^©MT^^oTA I Sjil^#jL(Dtg^. s 
T S-4 8 7l^-A®fi?IS?tg^. :51^aiSttffi^n>y ^^(^)^»;#AJi^A^^34x§ 
(S 3 1 3-3 1 5) . ZltllCJ: y, aiM^(^>=^?!f h>r-'t^^y N^<Z)^!li 

MiZmWt^ (S316~319)„ 
[0040] 

^f^-ijmwi-^n^ (S4 0 i~4 0 3) o -e(Z)?iT{cj:yf%gije^irn»v^^ 

©^y^^JtU^ST S-4.8 :7 l/-A(0|g^;&^;&3tl (S 4 0 4:5:^1^4 0 5), 
S ON E T/S DHr/D h n;i/{C^^< 2 , 4 8 8. 3 2 M b p s © S T S - 4 
8 y l/-AtCj:-5 A I S - L®^M^m7&^nrtgil^-5 (S 4 0 6—4 0 8) „ 
[0 04 1] 

m^±iZ^V (S 4 1 0;S:tJ?4 1 3) , ST S-4: 8yiy-A(Dm^Wt^Jkn^ 
§ISttm^'n/y^^®-©U#X.fi^7b'5^$tl-g> (S 4 1 lJ5:r>*4 1 2) . ZLtliZ^ 

s>^uy^Bi^72,^i!i^n^jtt>tixiE'^fjt7'-'$(Mmv^mizmm-t^ (3414 — 

4 1 6) „ fjtiB. mi o;5:tKi i iz^-tvy x.rmMtJ\- K-i^oiT^Si: 

[0 0 4 2] 

0i4^tjfi 5ii, zntX'T^^r:Lmi<Dmmmiz^^r'y-'j^^mmi^^m 

^ 6^ tC :^ L T' & S o 

Ell 4tC^-tJ:e)}C. ItW^^lcj: i) ^a-j ^ti^mi)m^^tit^^<Dr^~J^ 
^j^mmt. SONET/SDH^n h3;bi:^(Z)fifi<©^7^>f T> h::^D h=i;i/ 
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[0 0 4 3] 

L:6^^M$tl-5o RDL-L&#;liSONET/SDHyn h 3;i/T'M^$ tlT 
[0 0 4 4] 

01 6.«, :*:^^ic<t:S^eJI^g®||2CD||J6M$:^U;^:%®T'feSo 

^^{C-f^X-T I TU-T G. 7 0 9t&'&(^T-*i?^;i/^^y A- (DW ; Digital W 
rapper) 'fbL/fc:7 l/-A^^M-t<5, ^(Dtc!^. A^rL^/^x^M/-^ 
019 {CliDWMc^fc^^y h:7 U -m<Dy ly-'^'=e=-^ ly-"St 2 7 ^b'S^tt 

[0 0 4 5] 

^jzljtM$:M-t-SSTS-4 a (2, 4 8 8. 3 2MHz) $:#j^Lfe2. 66 
GHz (=2, 4 8 8. 32X1. 07) V^ P>tl-5c -e®ft&(D#^^ 
0^-e(^)mf^^a!S(^)|:^W«l|l G)||j66MT'x&/^feEI9~l 1 ©Ui^ill^^lT'feS 

o 

[0 0 4 6] 

01 7|j:. 2. 6 6Gb p s DW7 U-A«^M«:atbfe=foCD-efe-5. 
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mn(D (a) tt, il^Al-16,n'i7l -4 CDXU T^r^r-y^^^^y KM^Ig 

2 . 6 6 G b p s DW7 U-ACD— MS:atL/TV>S. 017© 
(b) IzB-r^olc. n^Al, D":/ l®xUT&Mv>T7l/-A|WIi3$:^T'&.vV 

, ^^lZ^(Di&<Di^y h^:t~J\y " 1" ft^Z.t.'V. SONET/SDHIC^ 
[0 0 4 7] 

EI17<Z) (c) lC^i-<ke)lC, SONET/SDHlC^St^t-SRD I -L 
Ic^B^-r -5^5^:7 l^-AcDM$:;r-A/\^y KP^© TbdIj "1 

RDi) (Dm^mti^'^miifjt^o ^©j:e)tc, ^iSf^^'^-rr^ n^d hn;!/;^)^ 

[0 0 4 8] 

E|18^t)fl9«, z:tl*T'«&^7^:DW:7^'-AS:Mv^;tT^~A^^im#^ 
lll^6?JlC^L/7t%©-efey, $fe(Z)SONET/'SDH7l/-A.$:fflV>fcgIl 4 
tJt 1 5 iC^^St- S * © -t? S o 

mmmmt. sonet/sdh-^d N3;i/^of-e®ft&©>'T-^ h-r-i^-:^^y 

- fin ^ T ^ - A KiH^S Tb'J Pill i: S „ 

[0 0 4 9] 

01 9ii, mi 8<Dr^-2^^mmmz-^^.izmm^^mi^rz.^mmmi4.i!)^io 

©/S^l&f^S:iiAnLfc%oT'&So z.(;)/;s;is:icii0i 7® (c) ©bdi*'!^^ 

[0 0 5 0] 
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(#121) mm<7)^^^ry h-:fn hn;i/ic J:S^iie5;^5='-^^i!l$:^f^ 
[0 0 5 1] 

(#IB2) Miar^-A^j^^ett, nm^^mzmmm<Dif'7>(ryvzf 

, mmti^(b<D'^m^\i^mz\,%wmm.—^^f=.m^o)^'^^ry v^n ^=I;l/*^p, 
mmmo^^'y^^ryvzfu vn)uz^^)m^^. #ia i ia^®^ii^«. 
(#iH3) mw^mw.mmz\mw^—^t\.f=.m'&<D^'y>(ryh-:rn 

[0 0 5 2] 

m-^nt:Lm^<D^^^ry h^u hnjifj^^^mmmo^^^^ry hzfu hzui 
(#iB5) mmmmyu~2^<D^mmzitmnm—^nt^m^(D^^4ry 

[0 0 5 3] 

(#136) tfffa^-$ti7^m^<D^'^>rT> h^n 
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[0 0 5 4] 

fi!lC?)'g^*?S:©W7l/-A'mjg-5rtg^^^>rr> h^n SONE T 

mi] 

[02] 
[03] 

SONET (STS-4 8) 7 AlC^Sl-tS A I S ©MS:^ bT^EI-efe'So 
[04] 

SONET/SDHj^A^(Z)^'^>rr> h3;i/lc^3lt-5|iiW^ffi^25:t>*|S| 
[05] 
[0 6] 
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[SI 7] 
[BIS] 
[09] 

[010] 

[011] 

09®ll«6Mlcfet^Sf(I^7n-(Z)-M (2) ^Bvr^mv^^, 

[012] 
[013] 

09(Z)|iigMicfei:ts$fl^^-r5>^<Z)— M (2) S:^u;t0-e^-5. 

[014] 

bfe0T'^S„ 

[015] . 

^mmiz^^micommmiz^^r^-j^m.mmi^<D-m (2) $:0^6<;{c^ 

L^0T*^Sc 
[016] 

fc J; ^ 2 5: ^ L ^ 0T' ^ » 

[017] 

■t' S;? ^ ;i/ ^ »y A - -7 1/ - S: ^ L 0 T' S o 

[018] 

L/fc0T'^'5o 
[01 9] 
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2, 4"-tpmmu 




3 •••:^^-/ hv-^mm 




11, 22 •••3^:7T-f 




1 2-^-«^^mg|J 




1 3-LOL^mg|S 




1 4 - iru^i;^ &,^- ^ m^m 




1 5-P L Liai?& 




1 




1 7 "-mmmm^ 
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